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(54) Mineral water bottle without off-taste 



(57) The present invention relates to the technical 
field of ref illable PET bottles. It is an object of the present 
invention to provide a ref illable bottle which can be used 
for mineral water and is a veritable ref illable bottle, i.a 
which can be filled with mineral water independent of 
what beverage it contained before. This is achieved by 
means of an additive in the container wall which binds 
the acetaldehyde contained in the PET and by using a 
bottle forming process which allows the production of 
containers (from a preform) which can be washed at a 
higher temperature without noticeably shrinking. 
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Description 

The present invention relates to the technical field 
of refutable PET bottles. Refillable PET bottles are more 
and more developing into a real alternative to glass bot- s 
ties; however they still have their limitations. One such 
limitation is the temperature at which the containers can 
be washed without starting to shrink. Another limitation 
is the so-called flavour carry-over" which implies not to 
use bottles which contained a specifically flavoured bev- 
erage again for a substantially differently flavoured or 
non-flavoured beverage. When the empty bottles are 
returned it is impossible to say what they contained 
before. For this reason, certain beverages must always 
be filled in new PET bottles if the fillers do not want to 
use sniffers, recognizing residue beverage smells in the 
returned bottles, to group certain bottles used for a cer- 
tain beverage to the filling station for the same beverage 
. as recognized by the smell detecting and grouping 
sniffers. 

If a ref illable bottle is to be filled with spring water (a 
mineral water of spring water quality) it must not have 
been used for a flavoured drink such as fruit juice. The 
wails of PET bottles for mineral water may also not con- 
tain noticeable quantities of (free) acetaldehyde, as 
(free) acetaldehyde (AA) from the wall migrates into the 
mineral water, thus deteriorating the taste of the mineral 
water. AA, however, is contained in any PETcontainer 
or bottle which claims to be hot-washable, as being 
standard effect of the manufacturing process. 

PET bottles for mineral water therefore may not give 
rise to flavour carry-over, and their walls must not contain 
free acetaldehyde which might migrate into the spring 
water. It is therefore an object of the Invention to rec- 
oncile these conflicting interests and suggest a ref illable 
bottle which can be used for mineral water and is verita- 
bly ref illable, i.e. which can be refilled irrespective of what 
it contained before. 

The invention to this problem is outlined in claim 1 . 

Trie invention is based on the fact that a specific 
process has been used to manufacture the container to 
describe the container's physical properties. The result- 
ing bottles are hot-washable. For physical reasons, exist- 
ing processes use a PET which normally results in a 
(relatively) high concentration of acetaldehyde (in short 
terms: AA) after injection moulding and blowing of the 
preform. It is exactly this (relatively) high AA-content 
which makes it impossible to use these bottles for min- 
eral (spring) water. However, if the PET contains an addi- 
tive which binds the AA contained in the wall, migration 
of AA into the mineral water can be avoided, and due to 
the manufacturing process, the bottles are hot-washable 
to avert carry-over by washing the bottles without the 
need for costly coatings. As a result of the hot washing 
process - at elevated temperatures of about 75°C to 
85°C (Claim 2) - any flavours clinging to the wall - in which 
the AA is contained in bound state - are desorbed to such 
an extent that mineral water which is subsequently filled 
into the bottle is not affected. 



Surprisingly, the hot-washing process removes any 
flavours clinging to PET bottles with the AA remaining 
bound by the additive and as the AA is bound, ft does 
not affect the mineral water either, even if the bottles are 
stored over extended periods of tima The limitations 
associated with bound acetaldehyde in manufacturing 
the hot-washable containers are much smaller than 
believed in the art The inventive concept achieves hot- 
washable (refillaWe) bottles for spring water. 

It is believed that walls containing bound AA allow 
flavors, clinging on their surface, to fully (or almost fully) 
be removed by the allowed temperature range (claim 2) 
for the cleaning or washing liquid. Fully or almost fully 
removal of residual flavours would not have been 
achieved by hot washing only. 

A low concentration of additive, whose function is to 
bind the acetaldehyde contained in the wall, is sufficient 
(Claim 3) 

Four different methods of manufacturing hot-wash- 
able bottles to define the physical structure of the differ- 
ent bottles are suggested (claim 4). 

Claim 5 depicts preferred thermostable materials 
which could be used in a process according to Claim 4 
alternative (d). 

The AA binding substance may be or comprise a 
polyamide, for example a low molecular weight partially 
aromatic polyamide (e.g. poly(m-xylylene hexanedioic 
amide) or poiy(hexamethylene isophthalamide)) or a low 
molecular weight aliphatic polyamide (e.g. poly(hexam- 
ethylene hexanedioic amide) or polyfe-caprolactame)), 
or a mixture thereof. 

An example of an embodiment can be given without 
the need for drawings: 

A container is made from a preform. A preform already 
has a thread finish at the upper end as well as a body 
and a bottom area, which are turned into the body and 
the bottom of the bottle respectively when the preform is 
blown under high pressure into a mould (blow moulding). 

Preforms are substantially made of PET In multi- 
layer processes, specific materials are injected into a 
mould simultaneously or one after the other (sequen- 
tially) to get a multi-layer preform. The actual container 
can be made in a two-step blowing/shrinking process, 
which first turns the preform into an over-sized interme- 
diate container, then shrinks said container so that it is 
under-sized and finally Wow-moulds the shrunk interme- 
diate product to its final size. Instead of employing the 
above blowing/shrinking process it is also possible to use 
thermostable middle layers in the preforms; a polycar- 
bonate middle layer between outer PET layers is espe- 
cially suited. 

Surprisingly, the hot-washing process removes any 
flavours clinging to PET bottles with the acetaldehyde 
remaining bound by the additive. Apart from washing out 
any flavours, the washing also cleans the container, so 
that it can be used for mineral waters without the risk of 
flavour carry-over. As the acetaldehyde is bound, it does 
not affect the min ral water either, even if the bottles are 
stored over extended periods of time. The limitations 
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associated with bound acetaldehyde in the manufacture 
of hot-washable containers are much smaller than they 
were generally believed to be in the art 

It is possible to fill this bottle, which was descrfoed 
by way of example, with flavoured drinks and refill it with 
natural spring mineral water without the risk of any off- 
flavours or off-taste being produced in either the fla- 
voured drink or the mineral water. 

Claims 

1 Container, preferably a refillable bottle, consisting 
substantially of PET, being hot-washable and suita- 
ble for mineral water by 
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(a) conprising an additive in the wall of the con- 
tainer which holds back or binds the acetalde- 
hyde (AA) contained in the PET; 

(b) being manufactured from a preform in a pro- 
duction process that allows the container to be 20 
washed at elevated temperatures without 
noticeable shrinkaga 

2. Container according to claim 1 . the elevated wash- 
ing temperature being in the range of 75°C to 85°C. 25 

3. Container according to claim 1 or 2, comprising the 
additive in a concentration of 1 to 5%. preferably 
s2%. 

30 

4. Container according to any one of the preceding 
claims, manufactured by 

(a) a two step blowing/shrinking process that 
enlarges the preform in the f irst step to an inter- 35 
mediate container being of larger size than the 
final container, a shrinkage based on heat influ- 
ence and Wow-moulding of the shrunkcontainer 

to its final size; or 

(b) a method in which the wall of the container ao 
becomes heat-stable when being in a heated or 
hot mold under maintained pressure for an 
extended period of time; or 

(c) adding a small amount of PEN to said PET, 
makingthecontainercapablefbrwashingatthe 45 
elevated temperature without noticeably chang- 
ing Its size; or 

(d) a middle layer, neighbored by PET-layers, 
the middle layer being a heat-stable material (as 

a stabilizing layer). 60 

5. Container according to claim 4, comprising polycar- 
bonate or polyethylene naphthalate (PEN) as heat- 
stable material. 

55 
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